ABSTRACT
INTRODUCTION
Leiarius marmoratus is a rheophilic and omnivorous species found in the Amazon basin. Particularly in the midwestern and northern states of Brazil, this species has been used to obtain hybrids by the crosses with Pseudoplatystoma spp. females. These hybrids are easily trained to consume dry ration and cannibalism is practically absent (Lopera-Barrero et al. 2011) . These zootechnical characteristics are difficult to manage in the traditional hybrid, known as "ponto e virgula", which is obtained by the crosses of P. corruscans with P. reticulatum. Rheophilic species do not spawn naturally in captivity because of the need to migrate for final maturation and release of gametes. Therefore, breeding of these species in the laboratories of fry production is only possible through the application of hormone induction techniques. This approach consists of the use of natural or synthetic hormones to induce ovulation and spermiation in the species of commercial interest. The hormone most widely used for the breeding of rheophilic fish in Brazil is carp and salmon pituitary extract (Zaniboni Filho and Weingartner 2007) . However, a less expensive and more efficient alternative for spawning induction in the fish is the combination of gonadotrophin-releasing hormones (mGnRHa and sGnRHa) and dopamine receptor blockers (pimozide, domperidone, and metoclopramide), called GnRHa + dopamine inhibitor. Among these hormone inducers, Ovopel® is a synthetic product developed by the University of Godollo in Hungary, which consists of the mammalian GnRH analog, [D-Ala 6 , Pro 9 NEt] LHRH, and the dopamine antagonist, metoclopramide, at concentrations of 18-20 µg and 9-10 mg, respectively (Das 2004 
MATERIAL AND METHODS
Twenty L. marmoratus males, with an average weight of 2.54 kg and mean age of three years, obtained from a fish farm in Mato Grosso, midwest region of Brazil, were used in the study. This sample was within the standard used by other authors (Das 2004; Mira-Lopes et al. 2010; Streit Jr. et al. 2012 Filho and Weingartner 2007) . After 180 degreehours, the animals were anesthetized with benzocaine (20 mg/L) for 5 min. Next, semen was collected from all the animals with individual syringes (Billard et al. 1995) and immediately stored at 8ºC for subsequent analysis. In the control group, males received saline solution instead of the hormone and were submitted to the same procedures as described for the animals treated with the spawning inducers.
For qualitative analysis, a 5 µL semen sample was mounted on a microscope slide and activated with water. The following parameters were evaluated under a light microscope (40X): progressive sperm motility (0 to 100%), sperm vigor (0 to 5 points), and time of motility (seconds). For quantitative analysis, semen volume was determined with a 0.1 mL graded syringe. Sperm count was determined by diluting 5.0 µL of the semen sample in 25 mL buffered formal saline (1:5000) and spermatozoa were counted in a Neubauer chamber with 10 µL diluent (semen + buffered formal saline) under a light microscope (20X). Sperm morphology was evaluated in the smears of the diluents (semen + buffered formal saline) stained with Rose Bengal as described by Streit Jr et al. (2008) . The microscope slide containing the smears was dried and examined under a phase-contrast microscope at 40X magnification. Two hundred spermatozoa were analyzed and classified as normal and primary pathologies (bent, coiled, crooked tail, crooked head, small head, giant head, and twin tail). The secondary pathologies investigated were shoe-hook, headless, tailless and immature spermatozoa according to Herman et al. (1994) . A completely randomized design consisting of four treatments (three treatments with Ovopel and one treatment with CPE), one control (absence of hormone), and four repetitions was used for a total of 20 experimental units. The results were analyzed using the Statistical Analysis System package (SAS, 2006) . The PROC GLM procedure of the SAS program was used for the statistical analysis of sperm volume, time of motility, and sperm count. Analysis of sperm volume included the effect of animal weight and treatments. For sperm count, the effect of sperm volume was considered as an additional variable. Sperm motility and vigor were analyzed using a gamma distribution with a logit link function implemented in the PROC GENMOD procedure of the SAS package. The effects of treatment on the occurrence of normal and abnormal sperm and primary and secondary defects were determined with the PROC GENMOD procedure of the SAS package using a Poisson distribution and logit link function. The following statistical tests were used for the comparison of means: Tukey test for sperm volume, time of motility, and sperm count; t-test for sperm motility, vigor, and percentage of normal spermatozoa and spermatozoa with primary (broken tail, coiled tail, short tail, macrocephaly) and secondary defects (folded tail, loose tail, loose head, cytoplasmic drop, and distal drop). These tests are implemented in the PROC GLM and PROC GENMOD procedures, respectively. MiraLópez et al. (2010) for the same specie (89.0%) and for other species (Streit Jr et al. 2008; Povh et al. 2010; Maria et al. 2011; Streit Jr et al. 2012 ). In addition, no reference range of sperm motility was available for L. marmoratus in Brazil. The analysis adopted in this study for sperm motility, sperm vigor and time of motility was the first record for the species for which methods were adopted for the analysis of these parameters. Varela Junior et al. (2012) . The concentration of spermatozoa is a fundamental parameter for artificial reproduction of rheophilic fish . In the present study, the mean concentration was 3.13 x 10 9 spermatozoa/mL and no significant difference was observed between the treatments (Table 1) . Mira-Lopes et al. (2010) found a similar sperm concentration for the same species (3.56 x 10 9 spermatozoa/mL). However, these authors reported a higher semen volume than that observed in the present study. Morphological analysis revealed no significant difference between the treatments for the parameters percentage of normal (mean of 87.43%) and abnormal (12.57%) sperm (Table 2 ). There were no significant differences in the frequency of primary or secondary sperm defects between the treatments, with primary defects being more frequent (8.7%) than secondary defects (3.87%) ( Table 3) . No significant difference in the primary sperm defects was observed between the treatments, with a higher incidence of coiled tails (69.87%), followed by broken tails (17.44%), short tails (12.25%), and macrocephaly (0.44%). The origin of primary defects in the sperm cells might be related to nutritional deficiencies, age of the animals, consanguinity, and male diseases (Herman et al. 1994) . Likewise, no significant difference in secondary sperm defects was observed between the treatments, with a higher incidence of folded tails (46.44%) and loose heads (38.66%), followed by loose tails (6.26%), cytoplasmic drops (5.62%), and distal drops (3.02%). A significant difference was only in the frequency of loose heads, which was lower in the treatments with 0.4 and 0.6 Ovopel pellet/kg live weight (10.32 and 41.67%, respectively). A number of studies have shown high frequencies of secondary sperm defects in fish, particularly loose heads and tails (Streit Jr et al. 2008; Maria et al. 2011) . These high frequencies of secondary abnormalities might be related to the procedure of smear preparation or semen collection, environmental temperature, diseases, animal feeding and sperm duct problems (Herman et al. 1994) . Therefore, the higher frequency of loose heads in the treatments with 0.2 Ovopel pellet/kg live weight and with CPE could be a consequence of inadequate slide preparation. Nevertheless, a breeding protocol is needed for male fish that permits rapid and consistent assessment. In this case, the detection of sperm pathologies is practical and easy and this information can be added to the remaining data for the qualitative evaluation of fish semen. Structural analysis of spermatozoa (cell membrane rupture and mitochondrial and DNA damage) is more precise, but is more time consuming and costly. An inverse correlation exists between sperm motility and sperm defects. In this respect, an increase in the percentage of sperm defects results in reduced motility since these defects can limit the motility and vigor of spermatozoa and thus interfere with fertilization rates (Cosson et al. 1999) . Although not significant, the present results suggested a higher chance of normal sperm if the concentration of the spawning inducer Ovopel was increased.
RESULTS AND DISCUSSION

CONCLUSIONS
In conclusion, the present results suggested that Ovopel, at the concentrations tested, could replace the protocol with carp pituitary extract for spawning induction in the males of the Amazon catfish L. marmoratus.
